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Ujg.Pat.ApI.No:10-662,81B Docket 616-761TS 

AttdndiMnte to Claims 
submitted July 2006 

Claims now amended: 1,2^8,10,11,13,14. 

Claims now cancelled: 5-7,9,12. 

New claims now added: 15 -27, 

Preferred order of claims as now presented: 

1,15-21,2-4,22, a, 23-24. XO, 25, 11, 26-27. 

Clm 1 (currently am^dad) . Apparatus £or diminishing the concentration of 
ammonium in waste- water, and for disposing of the ammonium as 
nitrogen gas, wherein: 
[2] Che apparacuB includes an ammonium- extraction station, which: - 

[3] - includes a waste- water entry port, for receiving a stream of 

the waste-water to be treated; 
[4] - is operable to extract ammonium out of solution from the waste- 

water stream; 

(5] - includes a treated- water discharge port, for discharging the 

waste-water stream, now with its dissolved ammonium content 

reduced, from the apparatus; 
[6] the apparatus includes a body of secondary- water; 

[7] the apparatus includes a secondary -water circuit, comprising 

water- containment components, which contain the body of 

secondary- water ; 

[S] the apparatufl includes an ammonium- transfer station, which is one 

of the water- containment components of the secondary- water 
circuit, and which is operable to receive the ammonium 
extracted from the ammonium- extract ion station, and to 
transfer same into the bodv of secondarv water ; 
[ the ammonium cxtraetion and tran o f or otation io operable to 

transf e r the ammonium cxtgaQtod gflrom - tha otream of waotq wa - te e r 
into oolution in the body of oeoondary w atayj -] 

[9] the apparatus includes an electrolysis statio n, which is one of 
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the components of the secondary ■• water circuit : 
t thQ DQQQndary - watiQr oirouit io oporablo to convoy the oooondarj f ' 

water botwoon the ammonium" tranaf or atation and the 

oloofairolyQio qtmtiiQici; ] 
tlO] the electrolysis station includes an electrolytic cell, which is 

operable upon being supplied with electrical energy 
[11] - to electrolyse the secondary- water, and to oxidise the ammonium 

dissolved therein; 

[12] - to thermodynamically favour the transformation of the nitrogen 
component thereof to nitrogen gas; 

[13] the apparatus includes a nitrogen-discharge port, for discharging 
the resulting nitrogen gas from the electrolysis station; 

[14] the apparatus includes an intermedi ate tank, which is one of the 

water- containment components of the se condarv-water- circuit ; 

[15] the ammonium- transfer station has an ammonium- atat ion- inlet and 
an ammonium-gtation'OUtlet , through which secondary- water 
respectively enters and leaves the ammonium- transfer station: 

[16] the eleetrolYsis station has an Q3,ept;roly9AB-Btati9yn-in3.^t ftflfl m 
electrolysis -station-outlet, through which secondary water 
enters and leaves the electrolyais-statipn; 

[17] the ammonium- transfer station is so configured that secondary- 
water in the ammonium-station-outlet ia at a higher 
concentration of dissolved ammonium than secondary-^ water in 
the anrnioniuTn-station- inlet ; 

[18] the electrolysis station has an electrolvsia- station-inlet and an 
electrolyBig-Btation-outlet , through which gecondarv-water 
respeccively enters and leaves the electrolysis -station ; 

[19] the electrolvais station is so configured that secondary water in 
thQ^ e^l^^^rolvais-gtation-outlet is at a lower concentration of 
dissolved ammonium than second ary-water in the electrolysiB- 

[20] the secondary-water circuit includes respective conduits that 

convey secQndarv water;- 
[21] - from the ammonium- station-outlet into the intermediate pa^Hf 
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[23] 



122] 



- f ypm the intermediate tank into the ammonium-atatiion- inlet ; 

- from the electrolvaia-atation'-outlet into the intermediate 



[24] 



tank; and 

- from the intermediate tank into the electrolvsis-atation- inlet . 



Clm 2 (original). Apparatus of claim 1, wherein the etream of waste-water 
being created passes through the apparatus, and is discharged, 
without itself being svibjected to electrolysis. 

elm 3 (original). Apparatus of claim 1. wherein the scream of waste -water 
being treated passes through the apparatus, and is discharged^ 
without touching the body of secondary-^water . 

Clm 4 (currently amended) . Apparatus of claim 1, wherein the apparatus is 



operable to circulate and recirculate the body of secondary- water 
through l and b e tw e en the ammonium ' extraotion - and tranofiog and ] 
the electrolysis statio n^ and the apparatus is operable to 
perform the electrolysis periodically^ while the body of 
secondary- water is recirculating through the ammonium- transfer 
station. 



elms 5^6,7. (cancel) 

elm a (currently amended) . Apparatus of [ Q3.<aim - 7 » ] claim 22 ^ wherein the 



elm 9. (cancel) 

cim 10 (cxirrently amended) . Apparatus of [ elaim 9 ] claim 24 . wherein the 
secondary-water circuit is operable to recirculate the acid-wacer 
through the acid-station and the electrolytic cell. 



secondary- water circuit is operable to recirculate the 
regenerant- water through the aorbent- container and the 
electrolytic cell. 



PA(£8f14'R(»DAT7m/2006 6:20:10PM [Eastern Daylight Tiine]*8VR:USPT0?^^ 



07/14/2006 17:30 519888S093 ANTHONY ASQUITH CO PAGE 



Clm 11 (currently amdndod) • Water treatment plane, for treating both a 
lower- flowrate stream of higher- concentration waste- water and a 
higher- flovrrate stream of lower- concentration waste-water, 
wherein : 

[2] the plant is operable to pass the lower-concentration stream 

through the ion-exchange station of [ olaim 7 ] claim 22 , and 
the higher- concentration stream through the alkali-acid 
station of [ olaim D ] claim 24 ; 

[3] and the plant is operable to mix the treated waste-water effluent 

from the alkali-acid station with the waste-water stream 
entering and passing through the ion-exchange station. 



Clu 12 (cancel) 



Clm 13 (currently amanded) « The use of the apparatus of claim 1 to 
[ r e duo e] oxidise ammonium to nitrogen gas . 

dm 14 (currently amendad) • The use of the procedure of [ claim la ] claim 
27 CO [ rcduoo ] oxidise ammonium to nitrogen gas. 

Clm 15 (new). Apparatus of claim 1, wherein the apparatus includes means 
for adjusting the pH level of secondary-water residing in the 
intermediate tank. 



clm 16 (new). Apparatus of claim 1, wherein the apparatus includes means 
for ensuring that secondary -water residing in the intermediate 
tank is mixed. 



Clm 17 (new) . Apparatus of claim 16 ^ wherein the means for ensuring that 
secondary- water residing in the intermediate tank is mixed 
comprises an operable powered mixer, which is effective, when 
operated, to mechanically stir secondary-water residing in the 
intermediate- tank . 
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elm IS (new). Apparatus of claim 1, wherein the anunonium concentration of 
secondary- water entering the anunonium- station through the 
ammonium-station-inlet is eubstantially the same as the ammonium 
concentration of secondary- water entering the electrolysis - 
station through the electrolysis-station- inlet - 

Clm 19 (new) . Apparatus of claim 1, wherein the pH of secondary-water 

entering the ammoniucn- station through the ammonium- station- inlet 
is substantially the same as the pH of secondary- water entering 
the electrolysis -station through the electrolysis-station- inlet . 

Clm 20 (new) . Apparatus of claim i, wherein the said respective conduits 

that convey secondary water:- 
[2] - from the ammonium- station-outlet into the intermediate tank; 

[3] - from the intermediate tanJc into the ammonium- station- inlet ; 

[4] - from the electrolyais-scation'-outlet into the intermediate 

tank; and 

[S] - from the intermediate tank into the electrolysis- station- inlet ; 

[6] are effective to so convey the secondary-water directly, in the 

sense that the secondary- water undergoes no substantial change 

of ammonium concentration therebetween. 

Cla 21 (new). Apparatus of claim 1, wherein the said respective conduits 

that convey secondary water :- 
[2] - from the ammonium- station -out let into the intermediate tank; 

[3] - from the intermediate tank into the ammonium- station- inlet ; 

[4] - from the electrolysis-station-outlet into the intermediate 

tank; and 

[5] - from the intermediate tank into the electrolysis-station-inlet; 

[6] are effective to so convey the secondary-water directly, in the 

sense that the secondary- water undergoes no substantial change 
of pH level while being conveyed therebetween. 
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elm 22 (new). Apparatus of claim 1* wherein s 

[2] an ion- exchange station of the apparatus combines the ammonium- 

extraction station and the ammoniuin- transfer station; 

[3] the ion- exchange station includes a sorbent- container, in which 

is contained a sorbent-body, which is effective to sorb 
ammonium from water passing therethrough; 

[4] the secondary-water coinprises regenerant -water, being water that 

contains, in solution, a regenerant- substance, which is of 
such nature, and of such concentration, as to have an ion- 
exchange relationship with respect to ammonium ions sorbed 
onto the sorbent-body; 

[5] the ion-exchange station includes connecting^ conduits and 

opereUt>le flow- control valves therein; 

[6] the valves are operable to set the ion-exchange station into a 

sorption -mode and are operable to set the ion -exchange station 
into a regenerant-mode; 

[7] in the sorpt ion-mode, the valves and conduits are arranged so 

that waste-water passes from the waste-water entry port, 
through the sorbent- container^ and out of the treated- water 
discharge port; and 

[8] in the regenerant<«mode, the valves and conduits are included in 

the secondary- water circuit, in which the regenerant -water, 
having passed through the sorbent- container, passes then 
through the electrolytic cell. 

elm 23 (new) « Apparatus of claim 22, wherein the body of secondary -water 
is, or includes, brine. 

Clm 34 (new). Apparatus of claim 1, wherein: - 

[2] an alkali'-acid station of the apparatus combines the ammonium- 

extraction station and the ammonium'- transfer station; 
[3] the body of secondary -water comprises a body of acid-water; 

[4] the alkali-acid station includes: 

C5] - a means for elevating the pH of ammonium- laden waste- water 
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entering the waste- water entry port to at least ten; 

[6] - an alkali -station, comprising a waste- water conduit containing 

the alkaline waste -water and a gas conduit, and the alkali - 
station is so structured that ammonia gas emanating from the 
alkaline waste-water in the waste-water conduit is captured 
and carried away in the gas conduit; 

[7] - a means for maintaining the pH of the acid-water at no more 

than four; 

£8] - an acid-station, which includes the gas conduit and an acid- 

water conduit containing the acid-water, and the acid- station 
is so structured that ammonia gas contained in the gas conduit 
is taken into solution in the acid-water in the acid-water 
conduit ; 

[91 and the secondary-water circuit includes the acid-water conduit, 

in which the acid-water, having passed through the acid- 
station, passes then through the electrolytic cell. 



Clm 25 (now). Apparatus of claim 24, wherein the body of secondary water 
is, or includes, hydrochloric acid. 

clm 26 (new) . Apparatus for diminishing the concentration of ammonium in 
a body of secondary- water, and for disposing of the ammonium as 
nitrogen gas, wherein: 
[2] the apparatus includes a body of secondary- water ; 

[3) the apparatus includes a secondary- water circuit, comprising 

water- containment components, which contain the body of 
secondary- water ; 

[4] the apparatus includes an ainmonium station, which is one of the 

components of the secondary-water circuit; 

[5] the apparatus is so arranged that ammonium is added to secondary- 

water passing through the ammonium station; 

Is] the apparatus includes an electrolysis station, which is one of 

the components of the secondary^ water circuit ; 

[7] the electrolysis station includes an electrolytic cell, which is 
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operable upon being supplied with electrical energy: - 
[8] - to electrolyse the secondary- water, and to oxidise the ammonium 

dissolved therein; 

[9] - to thermodynamically favour the transformation of the nitrogen 

component thereof to nitrogen gas; 

[10] the apparatus includes a nitrogen -discharge port, for discharging 
the resulting nitrogen gas from the electrolysis station; 

111 J the apparatus includes an intermediate tank, which is one of the 
components of the secondary-water- circuit ; 

[12] the ammonium station has an ammonium- station- inlet and an 
ammonium- station-* outlet , through which secondary-'Wacer 
respectively enters and leaves the ammonium-station; 

[13] the electrolysis station has an electrolysis- station- inlet and an 
electrolysis-station-outlet, through which secondary- water 
enters and leaves the electrolysis-station; 

[14] the ammonium station is so configured that secondary-water in the 
ammonium- station-outlet is at a higher concentration of 
dissolved ammonium than secondary-water in the ammonium- 
station- inlet ; 

[15] the electrolysis station has an electrolysis-station-inlet and an 
electrolysi'S-atation-outlet. through which secondary-water 
respectively enters and leaves the electrolysis-station; 

[16] the electrolysis station is so configured that secondary water in 
the electrolysis- station-outlet is at a lower concentration of 
dissolved ammonium than seccHidary-water in the electrolysis- 
station- inlet ; 

[17] the secondary- water circuit includes respective conduits that 

convey secondary water:- 
[181 - from the ammonium- station-outlet into the intermediate tanJc; 
[19] - from the intermediate tank into the ammonium- station- inlet ; 
[20] - from the electrolysis-Btation-outlet into the intermediate 

tank; and 

[21] - from the intermediate tank into the electrolysis-station-inlet. 
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Clm 27 (ne*f). Procedure including: 

[2] providing the apparatus of claim 1; 

[3] operating same to diminish the concentration of ammonium in the 

body of secondary- water, including adding pH-altering 
chemicals to the intermediate tank, as required. 



PA(X14/14'RCVDAT7/14/20(I66:20:10PM [Eastern Day^^^^^ 



